The main objective of the experiment is to study the effects of pre-incubation in ovo injection with different levels of Lcarnitine (L-Car) on hatchability traits of Domyati duck eggs and subsequent growth performance, carcass traits, and some blood plasma constituents of ducklings. A total of 504 eggs were obtained from Domyati duck flock with an average weight 68gm. Before incubation, eggs were randomly divided into six main groups each of 84 eggs in three replicates ( 28 eggs each). The 1 st group was used as a negative control (C) without injection.The2 nd group (S)was used as a positive control injected with 0.1ml saline solution (solvent). The 3 rd , 4 th , 5 th , and 6 th groups were injected with 0.1 ml saline solution contains: 2, 4, 6 or 8 mg L-Car respectively. Hatchability, early (at 10 days of incubation), late (at the end of incubation) embryonic mortality and culled ducklings percentages were calculated based on the number of the fertile eggs. A total of 180 hatched ducklings belonging to the same six experimental treatment groups were divided into six groups,(of 30ducklings in three replicate,10 ducklings each). The Live body weight, body weight gain, feed consumption , feed conversion ratio and performance index were determined. The results indicated that, injection with 6 or 8 mg L-Car had significantly (P≤0.01) increased hatchability (%)compared with the other treatment groups. Also, early and late embryonic mortality were significantly (P≤0.05)decreased by in ovo injection with L-Car at doses 6 or 8 mg and insignificantly decreased culled ducklings. A significant (P≤0.01) improvement of live body weight from hatch up to the end of experimental period(1-84 days of age) was observed. The highest values were recorded by in ovo injection with L-Car at doses 6, 8, 4, and 2 mg respectively compared to the control groups. Ducklings hatched from eggs injected with L-Car (8 or 6 mg) had significantly (P≤0.01) improved body weight gain at the period from 1-28 day and the whole experimental period from 1-84 day of age. Significant improvement of feed conversion ratio and performance index was observed as a result of in ovo injection with L-Car. The better values were recorded by 6, 8,4 and 2 mg respectively compared to the control groups. The pre incubation in ovo injection with L-Car into Domyati duck eggs at doses of 2, 4, 6 and 8 mg, resulted in significant increase (P≤0.05) in the relative weight of empty carcass, major and minor pectrolis, Thigh muscle and liver, while, the breast skin with its subc. fat, Thigh skin with its subc. fat and abdominal fat (%) were significantly decreased as compared to the control groups. Plasma triglycerides, thyroxine, (T 4 ) and triiodothyronine (T 3 ) levels were significantly lower (for triglycerides) and higher for T 4 and T 3 hormones in the L-Car treatments compared with the control groups. Blood plasma level of MDA was significantly lower of ducks that hatched from L-Car injected eggs, especially those injected with 6 or 8 mg/ egg. It is concluded that, the pre-incubation in ovo injection with 6 or 8 mg L-carnitine could be used as a tool for improving the hatchability traits of Domyati duck eggs and growth performance, carcass yield and decrease fat deposition in ducklings carcasses at marketing age. It is suggested to use in ovo injection technique immediately before incubation to reduce the negative impacts (if any) of injection during embryogenesis, and for easy handling of eggs.
INTRODUCTION
In ovo feeding of supplemental nutrients may help to overcome the constraint of limited egg nutrients (Foye et al., 2006) , and may provide poultry companies with an alternative method to increase hatchability and weight of newly-hatched chick (Ohta et al., 2001) . The injection of amino acid mixture into growing embryos in broiler breeder eggs resulted in high body weight at hatch and at 56 d of age compared with chick from control embryos (Ohta et al., 1999) .several studies illustrated that, fortification of fertile eggs with different nutrients, i.e.vitamins, L-carnitine (L-Car) before incubation was reported as promised tool to improve carcass quality by increasing lean to fat percentage and enhance different performance traits of broilers (Abdel-Fattah et al., 2014 and Mast and Goddeeris, 2000) . L-Car is anatural vitamin-like amino acid, synthesized within the body from lysine and methionine (Vas and Wanders, 2002) . It is used in poultry for multifunctional purposes that include promoting growth, strengthening the immune system and as antioxidant (Adabi et al., 2011) . Free radicals responsible for lipid per oxidation are scavenged by L-Car (Rebouche, 1992) . In addition to its role as an antioxidant, L-Car transports long chain fatty acids across mitochondrial membranes for β-oxidation of fatty acids to produce energy. In such situation exogenous supplementation of L-Car could prove advantageous (Buyse et al., 2001) .
Recently, Poultry diets have a high percentage of cereal grains that are poorly in essential amino acids needed for better performance, and this plant diets contain low amount of L-Car ( Buyse et al., 2001) , therefore, hens fed plant-originated diets, produced eggs contain low concentration of L-Car (Chiodi et al., 1994) . It was also documented that chicken embryos have a limited capacity to synthesize L-Car during incubation due to the low activity of the enzyme γbutyrobetainehydroxlase, which is essential for L-Car biosynthesis (Borum, 1983; Robouche, 1992) .Thus, the injection of L-Car in the fertile egg may decrease embryonic mortality by reducing oxidative stress during the hatch process, thereby increasing hatch rate. Also, L-car used either injected or as dietary supplement was reported to reduce fat deposition and repartitioning in different avian and mammalian species, Arslan et al. (2003) ; Abdel-Fatth and Shourrap (2012) and Abd El-Azeem, et al. (2014) . Salmanzadeh et al.(2012) found that injection of L-Car into eggs of turkey breeder hens at the 6 th day of incubation caused significant depression in hatchability percentage, and reported that, reduction in hatchability may be related to the solution injection into yolk sac has created a cavity that may interfere with embryo respiration leading to the embryo death and decreasing hatchability. Al-Murrani (1978) suggested that differences in protein content of eggs at days o and 7 of incubation could affect the growth of embryos. Al-Daraji et al. (2012) reported that, the in ovo injection of L-arginine at 0 day of incubation could be used as an efficient tool to improve the productive performance of Japanese quail. To avoid the problem of injection site (amnion or yolk sac) which lead to embryos death and decrease hatchability, thus, this study aimed to investigate the effect of in ovo injection with different level of L-Car at pre-incubation on hatchability traits of Domyati duck eggs and subsequent growth performance, crcass traits, and some blood plasma constituents of growing Domyati ducklings.
MATERIALS AND METHODS
This study was carried out at El -Serw Water Fowl Research Station, Animal Production Research Institute, Agriculture Research Center, Ministry of Agriculture, Egypt. During winter season.
In ovo injection and Hatching:
A total of 450 eggs with an average weight of 68g were obtained from a Domyati duck breeder flock. At pre incubation, this eggs were randomly divided in six groups each of 75 eggs; in three replicates each of 25 eggs was punctured in the large end to make a hole by hard and thin stylus and this area was disinfected by using ethyl alcohol and the tested material was injected in the air cell by using graded insulin syringe (1ml), then, sealed using nontoxic glue. L-Car hydrochloride 98% purity was used. The in-ovo injection of the six experimental groups was designed as follows: 1. The first group (C) was negative control. 2. The second group (S) was sham-injected control (injected with 0.1ml saline solution as a solvent). 3. The third, fourth, fifth and sixth groups were injected with 0.1ml of saline solution containing 2, 4, 6 and 8 mg L-Car respectively. All eggs were incubated at 37.5 °C and 65% relative humidity(RH)in an automatic incubator. At day 25 of incubation all eggs were transferred to the hatcher to complete the hatching process for 3 days at 37.0 0 C and 75% RH. Birds and management: A total of 180 hatched ducklings belonging to the same six experimental treatment groups were weighed and distributed into six groups,( each 30 ducklings in three replicate each of 10 ducklings).
Ducklings were reared under similar environmental and managerial conditions. They were fed on commercial starter (1-42 d) and Finisher (43-84d) mash diets. The composition and calculated analysis of the experimental diets are shown in Table 1 . Data collection: 1-Hatchability traits: : At the 10 th day of incubation, the eggs of all treatments were light candled and clear eggs (9 eggs per each group) or those containing early dead embryos were recorded and removed. After hatching, eggs that failed to hatch were broken out to determine the percentage of late embryonic mortality. Hatchability, culled ducklings, early and late embryonic mortality percentages were calculated based on the number of the fertile eggs (75 fertile eggs per each group). 1-Each 3 kg of the Vit and Min. premix manufactured by Agri-Vit Company, Egypt contains: Vitamin A 10 MIU, Vit. D 2 MIU, Vit E 10 g, Vit. K 2 g, Thiamin 1 g, Riboflavin 5 g, Pyridoxine 1.5 g, Niacin 30 g, Vit. B12 10 mg, Pantothenic acid 10 g, Folic acid 1.5 g, Biotin 50 mg, Choline chloride 250 g, Manganese 60 g, Zinc 50 g, Iron 30 g, Copper 10 g, Iodine 1g, Selenium 0. 10 g, Cobalt 0.10 g. and carrier CaCO3 to 3000 g.. Tables for animal and poultry feedstuffs used in Egypt (2001).
2-Growth performance parameters:

2-According to Feed Composition
4-Plasma biochemical analysis:
During slaughter test, individual blood samples were withdrawn from three birds within each treatment in heparinized test tubes; then centrifuged at 3500 rpm for 15 minutes to get blood plasma. Plasma samples were stored at -20 °C until analysis to determine total protein (Gornal et al., 1949) and albumin (Doumas, et al., 1971 ) by using commercial kits. However, globulin was obtained by subtraction of plasma albumin from total protein. Triglycerides, (Fassati, P. and L. Prencipe, 1982) , cholesterol (Allain et al.,, 1974) , High density lipoprotein ( HDL) -cholesterol (Lopez-Virella., 1977) and Low density lipoprotein ( LDL) -cholesterol (Friedewald, 1972) ,were measured by available commercial kits. The radioimmunoassay (RIA) method was used for the determination of triiodothyronine (T3) and thyroxine (T4) using commercial kits according to Britton et al. (1975) ; Malondialdhyde (MDA) according to Mihara and Uohiyama,( 1978) .
5-Statistical analysis:
Data were subjected to oneway analysis of variance using general linear model (GLM) procedure of SAS program (SAS, 2004) based on the following model: Yij=µ+T+eij where, Yij = An observation, µ = Overall mean, Ti =Effect of treatment (1, 2, ….., 6 ), and eij = Random error. All percentage data were subjected to arcsine transformation of the square root before statistically reanalyzed however, the actual percentage means are presented. Significant differences among treatments means were tested by Duncan's multiple range test (Duncan, 1955) at a probability level of 0.05 (p ≤ 0.05).
RESULTS AND DISCUSSION
1-Hatchability traits:
Results concerning the effects of pre-incubation, in ovo injection of L-Car on hatchability traits of Domyati duck eggs are presented in Table 2 .Data indicated that, L-Car injection treatments (6, 8, mg) significantly increased (P≤0.01) hatchability percentage, while, significantly decreased (P≤0.02) of early and late embryonic (P≤0.01) mortality in comparison with control groups. On the other hand, culled ducklings were insignificantly decreased for the groups injected with 6 or 8 mg L-Car. The highest values of hatchability (%) were detected by in ovo L-Car injection with 6 or 8 mg, which the lowest values for early and late embryonic mortality. The improvement of hatchability (%) and decreasing of early and late embryonic mortality may be due to the role of L-Car in the increase of ATP release from fatty acid catabolism, which in turn be used by chick to facilitate hatching. Furthermore, it may work as antioxidant by scavenging free radicals, hence, reduces the incidence of late dead embryos (Zahi et al., 2008) . The significant increase in hatchability may be due also to improvement of antioxidant status, as oxidative metabolism increased in the last few days before hatch. This normal respiration related to embryo growth results in production of free radicals, which can cause tissue damage through lipid peroxidation. Then, the protective effect of L-Car as antioxidant is apparent during the highly oxidative state at pipping and hatching. This was also protect chicks during the first few days after hatch (Surai, 1999) . Our results are in close agreement with those reported by Abd El-Azeem e al., 2014 and Abdel-Fattah and shourrap, 2012.However,, Dooley et al., 2011; Zahi et al., 2008a; Keralapurath et al., 2010 and Shafey et al., 2010 , found no effect of L-Car on percentage of hatchability. Also, Salmanzadeh et al., 2012 , reported that, in ovo injection of L-Car (10, 20 or 30 mg ) on day 6 of incubation of turkey breeder eggs caused significant decrease of hatchability. 
2-Productive performance:
Results presented in Table 3 , showed significant effects of the pre-incubation injection of Domyati duck eggs with L-car on post-hatch growth performance of ducklings.
Live body weight (LBW):
It is clearly noticed from the present results that, pre-incubation in ovo injection with L-Car improved significantly (P≤0.01) LBW of Domyati ducklings at different ages from hatch to 84 day of age as compared to control groups. The best values of LBW were recorded by the group injected with 6 mg L-car followed by groups injected with 8 or 4 mg L-Car throughout the experimental period,(from one up to 84 day of age).This may be a consequence of the high hatching weight of this group compared with the other groups. Moreover, the increased LBW at different ages is due mainly to the increased myogenesis during incubation as a result of L-Car injection. Also, an increase in efficiency of fatty acids oxidation which subsequently led to an improved utilization of dietary nitrogen thereafter. Our results are in close agreement with Rabie et al. 2015 , onCobb-500 broiler breeder and Abed El-Azeem et al. 2014 on Cobb-500 broiler breeder.However, Zahi et al. (2008b reported that, in ovo injection of L-Car into fertile eggs at 17 or 18 d of incubation did not affect LBW. Moreover, Keralapurath, (2010) stated that, no significant effects of L-Car doses (0.5, 2.0, 8 mg) injected in fertilized eggs at the 18 th day of incubation on growth performance of white Leghorn. These differences are due mainly to different magnitudes of time and dose of L-Car and also to the bird species, since in the present study Domyati ducks were used. 
Body weight gain (BWG):
It is observed that, BWG Table 3 , was significantly (P≤0.01) improved for ducklings hatched from eggs injected with L-Car (2, 4, 6 and 8 mg/egg) during period 1-28 and the whole experimental period 1-84 day of age as compared to control groups (C, S ). The best values were recorded by the groups injected with L-Car doses 6, 8 and 4 mg respectively at the whole period 1-84 day of age. It is noticed that, although, the in ovo L-Car injection treatment groups had no significant effects on BWG at the periods 29-56 and 57-84 day of age, these treatment groups recorded numerically on increase ofBWG as compared to control groups. These results are in agreement with Abdel-Fattah and shourrap, 2012 on broiler and Salmanzadeh 
Feed consumption (FC):
Feed consumption (FC) of Domyati ducklings hatched from eggs injected with L-Car doses(2, 4, 6 and 8 mg/egg) during the different experimental periods (1-84 day of age) was not significantly affected as compared to control groups, except the period from 1-28 day of age which was significantly decreased (Table3). It is clear from the results that, in ovo L-Car injection with the doses 6 and 8 mg gave lower values of FC as compared to the other groups at 1-28 day of age. These results are in agreement with those of Rabie 
Feed conversion ratio (FCR):
It is clear from the results that in ovo L-Car injection at doses (2, 4, 6, and 8 mg) improved significantly (P≤0.01) FCR at different experimental periods except, the period from 29-56 day of age as compared to the control groups Table3. The control groups had significantly(P≤0.01) the poorest values in respect of FCR and those of 6 and 8 mg L-Car injected groups which were the best , However, those of 2 and 4 mg injected groups were intermediates in this respect. This improvement in FCR of ducklings in response to in ovo injection with L-Car may partly explained by the improved final LBW and cumulative BWG, since feed consumption of ducklings was not affected. These results are in close agreement with Rabie et al., 2015; Abed-El-Azeem et al., 2014; Abdel-Fattah and shourrap, 2012; and Salmanzadeh et al., 2012 .
Performance index (PI):
Significant differences were observed in performance index (%) among the experimental treatment groups due to in ovo L-car injection during all experimental periods (1-84 day ) Table 3 . It was observed that, ducklings hatched from eggs injected with L-car by doses 2, 4, 6 and 8 mg had improved significantly(P≤0.01) PI during the period from 1-84 day of age. The best PI (%) values were recorded by the groups received 6 mg followed by 8, 4and 2 mg L-car doses, respectively. These results may be due to L-car improves body weight gain and feed conversion ratio as well as low feed consumption of all treatment groups during the whole experimental period. Also, it may be due to L-car has the ability to improve the use of dietary nitrogen, whether, directly through sparing its precursors (methionine and lysine) for protein biosynthesis and other cellular functions or indirectly by optimizing the balance between essential and nonessential amino acids within the cell (Sarica et al., 2005) , which subsequently improve growth performance.
3-Carcass traits:
Data concerning carcass traits of Domyati ducklings at 84 of age as affected by in ovoL-car injection treatments are presented in Table 4 . The results revealed that, pre incubation in ovo injection with L-car into Domyati duck eggs at doses of 2, 4, 6 and 8 mg, resulted in significant increase (P≤0.05) or (P≤0.01) in the relative weight of empty carcass, major and minor pectrolis, thigh muscle and liver, while, the breast skin with its subc. fat, Thigh skin with its subc. fat and abdominal fat (%) were significantly decreased as compared to the control groups. However, gizzard and heart (%) were not significantly differed between all treatment groups. The increasing of empty carcass, Major and Minor pectrolis and thigh muscles (%) may be attributed to the anabolic effect of L-car on muscles building. It is observed that, in ovo L-car injection reduced the abdominal fat and breast; thigh subc. fat compared to the controls, this effect may be related to the action of L-car on energy metabolism as a hypolipidemic drug which induces fatty acids catabolism and splitting ATP energy. It is also possible that in ovo L-Car injection may reduce the number and size of adipocytes during embryogenesis, a phenomena related to fat deposition during the growing period. The proliferation of adipocytes is greatly increased during embryonic development as stated by Li, et al. (2011) . These results are in close agreement withRabie et al. (2015) on Cobb-500 broiler breeder; Salmanzadeh et al. (2013), in turkel; Abd El-Azeem et al. (2014 ), and Abdel-Fattah and Shourrap, (2012 , Xu et al.(2003) and Uni et al. (2005) .They found that in ovo L-car injection had significant effects on improving carcass yield by increasing lean to fat ratio. However, Keralapurath, (2010) had reported that, in ovo L-car injection of turkey eggs had no effect on all slaughter traits of turkey pullets.
4-Blood plasma constituents:
The effect of pre incubation injection (in ovo) with different doses of L-Car on some plasma constituents of Domyati ducklings are presented in Table 5 . It is clear from the results that pre-incubation injection of L-Car has no significant effects on plasma total protein, albumin, globulin, A/G ratio; cholesterol, LDL; andT 3 /T 4 ratio of different treatment groups at 84 day of age. These results reveal that enrichment of ducks eggs with L-Car, immediately before incubation, via in ovo injection has hazard effects on subsequent physiological equilibrium of hatched ducklings from hatch to marketing age (84 d). However, there are some minor, but insignificant, increases in some plasma constituents of L-Car treatment groups compared with the the control ones, especially for total protein, globulin and HDL levels of the 6 mg L-Car treatment. On the other hand, plasma total cholesterol, and LDL were numerically lower for L-Car treatments compared with the control groups.
Results showed also that plasma triglycerides, thyroxine, (T 4 ) and triiodothyronine (T 3 ) levels were significantly lower (for triglycerides) and higher for T 4 and T 3 hormones in the L-Car treatments compared with the control groups. The significant decrease in triglycerides and in all plasma lipid fraction (although not significant), could be explained by the fact that L-Car plays an important role in body fat regulation and fat deposition. This holds true as Arslan, et al. (2003 and 2006) have reported that L-Car administration, in general, improved fat utilization by distributing excess lipids as intramuscular fat in muscles of ducks and geese, respectively. This support our findings that L-Car injection reduce subcutaneous fat of breast and thigh and abdominal fat percentage along with the significant improvements in carcass, breast and thigh muscles percentages (see Table 4 ).
It was also observed that thyroid hormones levels were significantly increased in L-Car treatment groups than those of controls (Table 5 ).It is likely that L-Car injection enhanced both T 4 and T 3 secretion from thyroid gland either directly via its effect on thyroglobulin secretion (the precursor of thyroid hormones) or in directly by a positive feedback mechanism in regulation during the growing period. Of interest, the growth performance of L-Car treated groups was better than the other control which support our view. Table 5, showed also that MDA level was significantly lower in blood plasma of ducks that hatched from L-Car injected eggs, especially those injected with 6 or 8 mg/ egg. In general, during embryonic growth, hatching process and changes to pulmonary respiration causes negative impacts in the antioxidant status of pre hatching ducklings, inducing oxidative stress which causes an increase in MDA concentration and hence, decrease of total antioxidant capacity and endogenous antioxidant enzymes. This was the case for the control treatments, however, L-Car with its antioxidant properties overcome these deleterious effects which was reflected in the low concentration of MDA in a dose-dependent manner. These results are in close agreement with those reported by Surai (1999) ; Arslan, et al. (2003) and Shafey, et al. (2010) .
CONCLUSION
From the previous results, it could be concluded the pre-incubation in ovo injection with 6 or 8 mg L-Car/egg improved hatchability traits, growth performance, carcass yield and decrease fat deposition in duck carcasses at marketing age. It is suggested to use in ovo injection technique immediately before incubation to reduce the negative impacts (if any) of injection during embryogenesis, and for easy handling of eggs. 
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